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[-2-41 

44, 4# 4°fl 44H4, 711 °1B sflH, TflolB 3^* i^Hr XMH MflAi^- 
^^JL, TflolB *3<34, iMf, #4^ 3 H#4 4^44 ^4^ txH o a VH P ] 
W 4^4 4^4* #4tl 4-5- H 4°fl °<^4 444* £i^rf. D}i3t S- 

^ o. ^ ^tb4. ^ 

444 ^44 4^" 444 ^-"M afll 444 wfl44 Jf 

£ofl o^^l^- ^2 ^£-^4 if.v\)7\ 44 4^ 44, 714 ^4 44^4 2.44 Jf-g: 

4 4#4£ s-^- *)14^4. 4*, 44 4£<>11 ^#44 4^ 44^-4* w4 444:* 
4^4 ^ #5i*ll#* 4444 *IU ^£4 4-*fl 44 44 4^°-5L *)14t!:4. 44, 
4444 a^^l 44 4#4 4441- <>1I4 (ashing)* 44^ ^, 

si 4*44 4^-4 4 ^ *Pf4 #4f- 44* 4444 444^4 , ^ 444 
= 44 44* £-4^4. °W, 4-^44 44 4£ S-4 It 4 44^-S. ?41444 44 
4 ^12 444* 44tb 4* 44tb4. 44, -S.-&44 4^ 44, is 44 

B. sflH. ^ i±s 444 sfl^l- ^444. 

[4S£] 

H 2 

[4441 

t^lw, IZ0, ^#44, HI-, 4444, ^4 44 
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«c v ^{A CONTACT PORTION OF A WIRES, A METHOD FOR MANUFACTURING THE CONTACT 
PORTION, A THIN FILM TRANSISTOR ARRAY PANEL INCLUDING THE CONTACT PORTION, AND A 
METHOD FOR MANUFACTURING THE PANEL} 

E la ^ £ lb ^ ^*HH tifl^^ ^ S^oIji, 

— > 

E 4^r i 3^1 ^ H<ffl*l^Ei III-III ^ ^ *hB* £^R> # 

5. 5a, 6a, 7a ^ 8a^ rcj-s. ofl^g ^-g- yVnv 

5. 5b^r £ 5a<=Hl^ Vb-Vb' 4^ ^^E^Jl, 

£ 6b^ 5. 6a°lH Vlb-VIb' ^dlr nj-ej. ^ S.^S.^\ 5. 5b$) ^ ^Tfl 
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£ 7bTr £ 7a«W Vllb-VIIb' ^ £^1* 5^-°^ £ 6b£] cf^ # 

,£ 8b^ £ 8a«\)*\ Vlllb-VIIIb' 4^ ^ 5.&°-3.*\ 5- 7b^l 4~§- 

s io ^ £ £ 9<H1 £^1*!: «m h^^I^e^ x-x' ^ xi-xr*}^g- 

-£ 12a^ A2 ^HH v$E\ H)3,*}^ % #3HHS] ^ 

£ 12b ^ 12ctt ^ £ 12a<HH Xllb-XIIb* ^ ^ XIIc-XIIc' 4^ ^ H 

S. 13a ^ 13b^r AA £ 12a<^l^ Xllb-XIIb' ^1 ^ XIIc-XIIc' ^ ^ ^ 
X]^y cl^S^A^ , £ 12b ^ £ 12c 4^5- #3HH^ cl^^ojji, 

£ 14a^ 5. 13a ^ 13b ^-g- ^HH^ ^ B 31*1 ^3 7l^ Bfl^^ol^l, 

S. 14b ^ 14ctt AA S. Ua^H XlVb-XIVb' ^ ^ XIVc-XIVc' ^-§- ^ 5- 

£ 15a, 16a, 17a^ £ 15b, 16b, 17b^ A A £ 14a<=»Il XlVb-XIVb' % 3l 
XIVc-XIVc' ^ 4 2} ^SS^ £ 14b 31 14c 4^- ^Tfl-i:^- ^ 

ofl oj-el- £A]«1 
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5. 18air 51 17a ^ 51 17b^ 4-§- #3HH3 ^ 71*21 

£ 18b ^ 18cfe zj-zf 51 18a<HH XVI I Ib-XVI I lb ' # ^ XVIIc-XVIIc' ^ 4^ 

<20> £ ^ o. afl^o) ^a-ijL nj zz. ^2: ^4 OH- if-^ MT-nV H^l^ 

<2i> ^l^o S «V£^1 ^loflA^ yfl^i-^ *]JL7> ^r^S. A>-g-5]o.s. ^JL *1 

^SHsRr 3°1 

<22> ojnfl, Aljr « 0 Vx]^7l ^ 

^Itf(AI) Hl^r <£-?-*l^- t^-(Al alloy) ^4 ^ ^f-^ 311^ ^ ^>-§- 
^ ^ti>^^14. n^M-, IH^Itt sife -iH^lTEr lafl^ #sl^ Hi^r 3- 

*j-^o] s.^o] ot§>7l "fl^l 4€- 51*1 *H Jf^H IH^H 

tiVS^l ^*}^ 4^* ^M7l^r 7MJL ^cf. , ofl^ S ^ 

^-ol -^t!" 51*1 #^^1 IT0( indium tin oxide)* *H*-*H ^-i ^l^g- 

ofl IM ^H^ll? Hl^r ^^lw yflA^ ^^o^ 0}-i=L pl - £ - Oj-JH 
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&^s>-3. 7)<£o] 7m^\9X^, izo# A>-g.§>^ ^-m^- ^^mmmsi 

Xi^o] f^HRr &^o) clef. o]&|*V ^M*V7l 4*fl IZO je^ im 

IR^l -f^r* 51*1 7fl7fl^ ^o] 7fl^S]^^4 A>^1 44 ^o] ^7>£H 
aflat ^-^>i til-g-o] ^7>4^r &*fl3H ^4. 

<23> t!:^, ^ a^l *ll 2z ^ f^H, ^4 B^l^^V oi- 71^: 

#^l7l 4*H^ P>^aSl ^# ^711 *}±r ti>#3|^. 
[^o] ol-j7^ 4^ 4*fl] 
<24> ig-^o] 0]^ZL7> 4^r 7l#^ 4^1^ -^A|ofl 7^7-1^4 

7>4^ ^ ^. y o^* aii^Rr 5j°m. 

< 25 > ^ ^4 4^. 4*1]^ °.^zv ^ 7>4^ ^^Hf» 3L#*Rr W 

B314^ o] Ell °1 714 ^ n »o v ^# afl^Rr ?H4. 

< 26 > ^. ^4 4s 4^^ 7>4^ ^^HM- S#*Kr 

B314^ 4^4 ^lls ^s^Hr 

<27> Ole^ *M^>7l 1^1^ tifl^d^: IZ04 ^ 

4#4 3m4 ^Hfs 2flEi^4<^ 4«-4^ 7i4 4^^- 

afl^^*H ^s. sH*-4°l ^&I4^ IZ04 *>^-^* ^#4^1^. 
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<28> oH, ^>«-b|^- ai^-iLS ol^ol^l ?H *}#2\-5}Z±. 

^ 5U4. 

<30> d^- ^Ml^Tll, ^ ^--E- ^ B^l^ 7l^ofl^, *i<£ 7]# Til olB 

ol^^ ^ -g-^a} TflolH yfl^l SE^r tflolE^ Wfl^i^q- 

ol^ ?§^SH 5U4. 

<31> olttfl, TflojE ti fl^ g:- c-flojE^ tifl^^ £^ ^ol JE*} ^ =-<>|^l 

*l*Rr ^H^-Sr iW, £^#^r ^^51 ^# 2E.em 

<32> ^pf^Kg: ol^^^l ?M ^^M, *Pf^ nM]^ 500A ^J^l 

<33> TflolH tifl^^r &1^5.^fEi ^i^:^> #7l TlHH^iLS. ^^Hr ^1 

o]B ^11 = 1- cflojEi aj]^^ ^«.5.«.Ei <^ Al^ll- ^i^-fr ^"71 dlolE^ 
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71 tfHEl sflHl- ^aH^r *fll vfl^l ^-§- S^4H , ^1 ^*1 AS 

^-§- f-*H ^^1^1 sflH cflolEi sflH.^ zJ-4 <^^S]^ 3^ 

*14, as TfloiB 211= ai^r ^-s sii^i- ^44 ^ $14. 

<34> ^ ^ ^Z]}o] A}o}^\ ^H^«-# *fl<2}4 «VE.*ll#£r aH ^4 ^^tt £ 

°<Mr ^ &4. 

<35> ol&|*l- igT$6\] 4f 44 E^E^l^El 0]Z]}0] 71^ ^2; ^oflA-^, ^cg 7 ) 

^ $H tHoie^ ( tiioib^4 $1^ Tilois ^hb^I si^sH 5a^ 

TllolH sfl^l- i44±r TlHH tifl^l^- ^^W. °H, TllolH wfl^ TllolB ^ 

9X^ HH^-id, cfloiEVd^ 9X^ ±^ ^ ^44 £-^3^ 4^r4fe 

t!:4. ^H*^ 3fl€# Si 5d-°-^ TllolH afl^i c-llolEl tifl^l^- I^ife 

7>4^r ^4^1, n 4^1 IZ0# SflE^^H =?■ 
f^H TllolH tifl^i HL^ c^oIe^ ^4 <a^slol oji- ^^g- ^44. ojiq], 

TflolH «fl<id Stt dlolEi tiflAi o. £4 ^4°1 7}^4 B# ol^^l 4^44 ov 

<£^4¥ t^Al ol^-ol^l #^4^ ^BllS 4&N4^ 

4. 

<36> olnfl, TflolH tifl^ ^ 4-7] cflolEl wfl^ %s§ ##4 5}]^ ol-§-4 A}^\ 

^ ^±S. o}^o]x)^ > 4^4£ ^ ^14^, *Hf4£- ^ ^14^-S 

^44^ 44*144. 
<3?> 4^4^ ^4^2. ^Mlfe 500 A oi4^ ^44^ ^jo] 44344. 
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<38> aKE^ afl^jz]- ^)o]b\ ufl^ A>o]ofl ^% %^?>\±= #31* 4 1 

t-flolE] tifl^Hl- tiVi^l# 3fl^^r °l-§-tb 4*1 ^Z]- 

*fli 7>^m *fli *U ¥^.£4 ¥?)£ ^Ml* *112 4£ ^ *IU 

<39> sflig^. n}A 3 f A>-g-^H 7 A°] Wl-^-^^. 

JjL-^o] t-flolEi tiflAjo} #j|L6|) j^o. 4^-, ^3 « o>2fl^ 

H^Jl ^2 ^ 3^1* *H?-^ ^ A o^ V , £ 

S.x]}^±3. AA tiflAj, ^a^* ^Ei, *V£*ll# ^^W. 

<41> C]^- ^Ml^Tfl, t-flolEi HflAi ; ^if. ^Bl, y>£^]^ ^ ^ ^SflA-j^ 

<>1<H, ^13 ^ ^>2fl^ ^ OL ^Bfl^ tiVE^f-g- ^1 ^1 

IAS <=>}^o]^ «V£31# ^*>4. ^l^, *U ^ d >efl^ ^ ^1-^-^ 
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<43> -LB\#, *M £ A] o^l ofl oj-s yfl^o} ^ n 

^■rgol 4r«Hr 7l# £<>HH 7V^1 7>7} -g-o-|75}7fl ^a]^- ^ o^^- 

§1 ^tVcf. zte^ a. 7 ^ ^. ol ^v ^EflS. ^€ *r ^7HH 
-g^sRr ^H^fl 

Cf. ^l* -f-*H «^ofl tfl*lH^ £^ ^-s* #534. ^, 

5d^r 34-* 4^e} n a4€- oi^ 3 i^W. tiVcfls ^ 

o] 4^- "4s W &4:a f-*Hl 4-E- ^-W. 

<45> ol^l ^- H-t^o) ^Al^ofl 4= Hfl^Sj ^ zl ^2- w o V^4 oil- «> 

4" B^4^ ^eflo] 7l^r ^ n ^2: «o v ^°fl «H ^M)*}7)} 4i 

^*>4. 

<46> £ la ^ £ lb^b ^4 ^X\d\]6\] yfl^o^ ^^1- £Al*V t^olji, i 2^r 

< 47 > tiVH^j *IiH5Hr afl^l^^ aj^o^ ^c^g. j^s^l 

15 y Qcm °1*>4 uj-o. H j^*j.o- 7 >^]^ W^l^- ^nl^- ^ #^o] ^ 

W4. oH, «fl^^r ^^^^Ei ^1^1- 2)¥-5L Al^l- ^lW7l 4^ 

52-12 



1020020053220 #3 2003/8/9 

51^4 z>\^z\) , ^12: 4^°1H 4€- 51*1 #^4 °fl 3 #4^*1 3 

#(10) Sl^r aflAidi)^; £ la ^ £ lb«1M iL^ u >4 £°1 3.1- HLfe 

w.^ ^ ^4 IZ04 ^ *i*eh§: 7Mfe ^-Alofl ^ai 
7f^*V 51*1 *Pj^(lll)4 ^7H># ^n]^- HL^ iH^lir "t 

^JLS o]^o]^ #J^(H2)-£ i^*>4. tiflAjClD-g; £«a^(12)£ tifl^(ll), s. 

«1 «fl-id(ll) ^ *H51 -tHf-^K 112)3 #o.s = sH^dll) ^7} <=&|*A^r 
¥^(13)* AA^ 91^, ^^^"(12)^ tf^fe 3# ^(13)# tifl^(ll), 
«fl ^ (11) SI S}-fB}-(m)4 IZOS. ol-f-^^ 51*L#(14H 

(under-cut) A3. 9j<*H 3r#3^r 3* H oM«" *r S^5L4=- 3# ^(13)^ = elY* 
^(111)3 ^31^4 °14 3# ^(13)3 ^Tfl^l A>ol^ 3.3 o] 2^n ^» 

SWt-W &5E.^- ^(13)-i- ^*Rr «>^*>4. °ls1^ <S*H 
6fl 4=. tifl^oi ^ ^3- ^ofl^fe, 51 2<*11>H ilfe t>}4 £o] 71^(10) 

31 ^ofl Hi- iEfe Sl^b S-elJiiffl ^^-(111)4 iH^lw S^r 

^g-^ ^^-(112)* *H|s. ^#^>jl, ^^-(112)31 a o v«oii «1l<id-8- 

3Jfl^(200)* ^tH}. °W 3fl^(200)# n>^a.S. ^Z^-Sr °l-g-$ 

#^(112)* ^z^fecfl, 5fl^(200)2l ^oflAi ^^(H2)ol 

^sqjE-Ij- sflE-l^^cl-. o^, ^Bi- 511^(200)^- ^ A>-8-*H Ti^l 

s ^H^dii)* *HWni)a| 7HJ-*>3 ^^-(112)^ 
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tt 500Aol*> H>^§>7flfe 300 A ^5L$\ ^M|# 7>*lfe ^o] uj-eJ-^t}-. 

*HM2j-( 111)3 ^B^l <9"g- ^7}f>}jL ^JSLS. 5flE^^ fl-i 

(HD4 ^ ^ st^, ^12 

<49> o]<^ ( «fl>5d(ll)# ^°m-(12)* ^^-tb ^ ^4 ^ 

^<L5. ^^eV(12)^r 2flB^^ ^(13)-i: <>H , ^(13)^r 

-^KlllH ^^W. IZ0» 3f^Kn sflE^^H ^(13)^8: 

«fl^i(ll), S^Y* 111)4 ^#*Rr 51^(14)^ 

<50> olei*h «fl#3 ^JjL ^ ZL *\]2i £X| ^ E^l^l ^ 

ZZ. ^2: ^oflAiSl ^-§-^ ^ OT. 

< 52 > ^,£3 D ^£4I *H *fll ^*H1 ^1 ^ 

HV^V E^*}^ o^jo] 7)^2] ^-Sofl cflsrH A <H1*1 



52-14 



1020020053220 #^ ^7}: 2003/8/9 

<53> £ 3^ £ M}-^ ^! ^AHH 4f 6fl^ SA j ^.g. E^fl^^Ei efl o] 7 ) 

JL, £ 4^ £ 3^1 B^*)^ <>|eflo] IV-IV* ^B^- ^21- 

<54> 71^(110) $H IZO^ #«L^ £^ i^i #^ 

^l^^^l ^^-(201)4 7}*)^ <g^v)^ IH^Itt -#-^(202)* 

5L^-*}b TflojB 514. TflolB wfl^d^ 7}S. »^SL3. 

H^(121), 711 °1B#( 121)^) #<^| ^^-S^-E^ TflojE o^^o} 

TflojE^O.^ ^df^ TflolB 2fl = (125) ^ 7fiolJE^( 12 lHl o^SM $1^ WV^V B^fl 

*}^b]2) TflojB ^(123)* 3E.^-*M}. °H, ^^-(201)^- #^(202) ^SLS. 

<55> ^ 7 H, TflolH yfl^(i21, 123, 125)^ *ESr ^ HLb ^ 

*1tet ^ ^ ^^AsL o)^o]^_ + oi 4 
<56> 71^(110) 3Hb fl-^i(SiN x ) 4^5. ol^-^i^l 7flolH ^^(moH 

tifl #(121, 125, 123)* $.3- 

<57> TflolB ^^(125)^1 TflojE ^o^^-d^) «-ofl ^ B] ^ fl-^ f-^ ^ifL 

<H*1 ^£^1^(150)^1 SA^-H, #5.3] #(150) 3 ^^l^ ^^A>ol^ ^ n tg 

l-^l-o] ji^HS. JE^eH 9X^ n+ ti)^^ fl-i 4^0] ^l-^^l T^j- 

^##(163.165)^1 AA SU^l-. 
<58> 7-1 -SJ- ^2^(163, 165) 5Eb TflolH ^^^(140) 3Hb Hi- £^ -§-s] B^ 5b 

^-5m<ffi ^ -§"4 ^-o] lZ02f #o_cH Ti^l ^7]-o| 71-^- ol 
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*zo]£ ^^(701) 4 44^* 44^ £#-4^ 2L^ <£^-4w 4^ ^ D 4(702)|- 
3L#«Hr cflolEi Hfl^o] cflojEi tifl^ AflS 4^-°3. $^34 7JMB 

#(121)4 ^44^ ^44^ 3H4#(171), Cflo] E^(171)^l ££34 $Z°-4 

4^ ^##(163)^ tfJfJTM <3#44 5Urr ^ 3^(173), 0144^(171)4 4^ # 

°fl 4^34 &°-4 4 ^^4 4 44 °]7"r«Hf 3]olE) 3fl = (179), 44 

(173)4 £-444 5U°.^ 44H 44U23H tfls>4 44(173)3] 44^r 4*J- ^ 

#^(165) ^§444 = 44 44(175)1- ^4^:4. °M°\)S. 44H 4# 

(123, 121, 125)4 4444^ 3144 tifl^(i71, 173, 175, 179)^ 4-!f4(701)£: 4-¥- 
4(702) ^SLS. H&IM- &4. 
<59> $}o]b\ wfl <i (171, 173, 175, 179) £^ ^c]^- i§~g-o] ^ 

^Hr 34 4^4444, 4f^44°-S $14. 4f^ 44^ ^4 

^ ^^Mlfe tb 444 4^ MS. ^§44^ 4^ 4^ t"^, 44 IZ04 4 
£ 44* 44xr tefe 34 4^444. n oil^b AKa^ Ai 

^)/Cr Hl^r Al(£r Al 4^)/Mo(31^ Mo 4^) ^ # 5^4, ^4 44 
°HH 3144 «H4(171, 173, 175, 179)£r 3^4 4-t-4(701)4 t^ D lF^Uclf % 

#4 4°f4(702)4 4 #4°-^ 4^44 5U4. 

<60> dlojEi ufl4(171, 177, 173, 175, 179) ^ 4t"4 444 4:E-4#(150) 4-r- 

^44 4^4 -<Hr44 444 * 44 tt 44 1-4 Sfe PECVD(plasma enhanced 
chemical vapor deposition) 4ti-^- H444 a~Si:C:0 4 a-Si:0:F 4 iNr 3. 

44tt 4-fr4-§r CVD4 3L±t ^7} 1-44 44 flis 4-^44 iL£4(i80)4 ^444 
&4. 
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<6i> l±iL^(180HlTr ^^-(175) ^ ^)o]b\ 3fl£L( 179)1- 44 H&|^ ^ ~P" 

^(185, 189 H Sl^, ^<24(140)4 ^v\] *fl2= (125)1- JEL&I 

^ ^ (182)^1 *§^5H <Wi ( ^(182, 185, 189)£ TflojH *H 

^(125), H*fl°] ^(175) ^ HH&I sfi.E.(179)^ ^BV(201, 701)4 ^7^ ^ *H 

<62> ^51^(180) 3Htt ^^(185)-i: -f-*H -^^1^1 ^(175)4 $.7]^£.£. 

SH ?XSLv\ jsM^l 4*1*H, IZOS. o}^^ $± ^(190H ^4°1 

^(190)£: ^^(185)^1^ JEL&|\+ =efl<y ^(175)^ ^4(701)4 #£§1 
^ o. ,33,03. $M 3^r¥-4 *i*cM- ^ St!:, i2 n -l 

(180) 3Htt ^(187, 189)1- -S-*M 44 TflolH 2fl^(125) ^ ^ 

(179)4 ^-2: TflolH 3fl^(92) ^ ^.2: HHEi 3fl^(97)7> ^S)<H &4 

. °M, TflolB sflH.(125) ^ c-fl o] e.^ 5fl£.(179) ^4(201, 701H 4(202, 

702) ntSLS- ELSiM- 5>H JiS TflolB 3fl = (92) ^ £L2 tiHEl sfl;E.(97) 

^ *Hf4(201, 701)^ 5^4. 444, ^l 2)^4«: ^ ^ 

<63> <*)7H, 5)-^ ^-^(190)^- £ 3 ^ £ 4<>fl4 J±^r 44 ^o] , 7flolH^(121)4 ^ 

-fM ^^711- ol-i^, -g-igoj «-^*V 3^1^ Tfloje ti fl^(l21, 125, 

123)4 -B-4 «ti^* ^7>^ &4. 

<64> 2^, o]E^«V -g- ^-^o) ^ ^AHH 4^- ^ SA] ^-g- 44 B€4^1 

<H3M ^12: i#»Hl £ 3 ^ £ 44 £ 5a ^4 £ 8b» t^S «H 

41*1 i^t!:4. 

52-17 



1020020053220 #^ 2003/8/9 

<65> £ 5a ^ 5b«fl £^R> Qo] f 7]4ft(H0) $H H-§- Sfe SE^ 

#Bl«iffl ^ £o] IZO^ #^3] ^^-(201)^ 

* 7}*l^r IH^Itt 500 A ^ 2 ,500 A ^£2] 

S z|z]- i^E^ (sputter ing)AS sflEi^^^ 7flolB^d(121) , ?1MH *m 

(123) ^ TlMB sfl = (125)» i^Hr TllolH tifl^o. t^^-. a^H, TflolH «fl^i 
(121, 123, 125)2] SMH €^ #-¥-^(702)^ tfJjLofl «fl 

<d-g- 2)l€(220)-g: q-g-, olf qz* v}+3_5L A]~g-SH tf D lw SE 

^ IH^I^ ^^Wcr^l Al~§-*H^ ^nl^- CH 3 C00H(8-15%)/HNO 3 

(5-8%)/H 3 P0 4 (50-60%)/H 2 0(M-^^1)1- °l-§-*H ^-^(202)* ^^W. °H ^ 

^ ^- y oM^5. 31*9 =M sfl€ (220)3 ^oflA-l^ ^o] ig-^th 

TfloiH «fl*}-§- 2fl^i(220)# *}-8-*H 

(201)-ir sflE^W. zie^, a]z|^ wl^-w^o.^. ^5]H5- ^^-(201)^ 7} 

4 Vi r^(202) i^q-Tfi ^cf. 

<66> tf-g-, 51 6a ^ £ 6M £*ltr ^ol, ^s}- ^-±3. <>l-f-<H*l ?1HH ^<S^ 

(140), fl-^iS. c-l^ol^l «>S^#(150), fl-^#( 160)2} 

<£^<5H ^f^r^ °l-§-tb sflBi^ a>£^l^(150)3)- 5^*1 fl- 

^(160)^- s)]e|^H TflojH #^(125)4 d>^*>^ 7flo]H ^<£*}-(140) ^HMl ^51 
^1^(150)^ ^ ^^*(i60)* ^*>cf. o^H, 7]]o)^ ^^^-(140)^8: ^ 
250~500°C 2,000~5,000A ^MIS. ^^Rr y >^^> 
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<67> i}^, s. 7a vfl*l £ 7b<Hl S^ltr w>^ £o] , aN§-o} ^^-(701)^- 500A ^£^1 

Al-Nd ^^-1- ^^iH602)# 150°C ^51°lH 2.500A $5.$ 

^Bi^ (sputtering)^- 3^tr ^, wfl^-g- ##nv ^^(200)^ 

°l-§-tr ±\A ^G-S. sflE^^H 7flolB^l(121)4 m*l-*Kr 3Me1^(171), 

^^(171)3]- ?1HH ^(123) <£^5\°] 91^ ±i #^(173), dH 

£|^(171)£- <£l5H 3flH.(179), ^(177)^ 01 

SL^ TllolH ^(123)# ^<L3. ii ^^"(173)^- *Hr*rfe ^31^ ^(175) ^ Tfl 
olB^(121)2l- f^*Hr i^^l 2fl^i(177)# ^o]^ 7> 

<68> o]^, r-llolEi «fl*I(171, 173, 175, 179)-°S 7\^*) ^ £^ ^ afl 

H(160)-i- Tll^lH #^r(123)# <#^°-5L ^5^1 tr^S, <£as^ c 

^#(163, 165) Aj-o]^ aVjE^ 2fllKl50)^: ^#^^4. o]^, 

tiVSL^m 150)5] 7) ^H*H ^ ^l*Rr ^o] <sj- 

< 69 > t}-g-Jl3., S. 8a ^ £ 8b^l>H «>^r ^1 , s.^o] -f^u^ 

7>^lfe -^-71 1-^^ 3.^t}7]^ SE^ a-Si :C:0 4 a-Si :0:F ^ i^Kr 7^ 

^ilr 1:^1 ■§: PECVD(plasma enhanced chemical vapor deposition) y 0 Vl ^-5-S 3f^> 
^4 ^71 ^^91 ^32)- fl-^l- J£3l*K180)-§- ^^*>JI, 4^31- -§-*!• 

^ f^Ai 7flolH ^«1^-(140)4 £^ sfl&I^M, t11o]e sflH- 
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(125), =3]<?1 ^^-(175) ^ cflolE) sfl £1(179)1- 44 JE-B^^- ^ ^(182, 185, 
189)-!: ^7H, ^(182, 185, 189)£- = 31*1 ^=-(175), tIWH 

3fl = (125) ^ cflo]E^| sfl^(179)S] 4(201, 701 W S^M-S^- ^j^cf. o^, 3 
# ^3(182, 185, 189HH tIMB *i<34(140)^ <&*f-7\ *143<H 71^(110)^1 £.3^ 
*r $14. ^>^, ^(182, 185, 189HH °1^1 S^fe 2M1 3^" 

(190), 12 7flo]B 31 = (92) 12 cflolBl 2flH(97)2l- = 31*1 #^-(175), 7lMB sfl 
= (125) ^ 31 4H.(179)7> 44 nfl, cfs. ^jz}. ^ s^o] 

(177, 175, 179) Si 4(701)4 IZ04U90, 97, 92) 41hi: 4 1 

<70> Cf-g-, D}7l?j-0 S 5. 3 46)] £Al^ Hl-Sl- £o] f IZO^ ^33-2.3. ^#*>JL 

4i3t ol-g-tt 3flE^# *i*l*H ^Tg( 185 )^. =-31*1 3^(175)4 <£1 

£l^ s}-2 ^(190)4 ^(182, 189) -i- ^-bH >H°lB *ll = (125) ^ 3Hi3 

3H = (179)4 44 J±2 TllolH 2fl = (92) ^ 12 31 °1 *flS.(97)S 44 ^ 

fVcf. olufl, Q± ^(190), 12 711 olB 31 = (92) ^ 12 eflolEl *B = (97)fe = 31*1 
3^(175), 711 ol H 31 = (125) ^ 3W3 31 = (179)^ *HM*1 ^Sr>*l & 

0} ^S14 ^d] IZ044 ^ 44 2^ fBl^ ^51 

^4(70D4 ^^1 ^*>jl sa°i ^# 3^3^ ^ €■ 

-^*HH4 IZ04(190, 92, 97)^8: fl^r S3 (target )£ °1 3Ms( i demit su)4 

sl IDIX0(indium x-metal oxide)4^ A o v #-fr 4~§-^r$ , ln 2 0 3 ^ Zn0» 3£$k 

In+Zn^A-1 Zn4 f-^-^ 15-20 at% ^3*1 ?H H>i|j- 4 *}£)-. 4^ 
^^3)-*>7l ^Sfl IZ04^r 250 °C ^4*114 3#*Rr 5J°1 4-#4*r4. 
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<71> o]z]i& M. i^o] ^Al^ofl tt)-^ uj-nV E^7l±E] <^e)H ^2:^ T^B «fl 

^ (121, 125, 123) ^ t-llojEi ufl ^(171, 177, 175, 179 H ^*i*J*- 5E 
^ IH^Itt ^4 H*i4* S-^JL 91^ i? A ] °1] ^^Hf ^ afl-*}4 IZO^S] ^ 

^* ^ 5U4. 

<72> oje^ yj-*^ 44 , 5*1)2] 4^5L«- <>l-g-SRf ^ yj-^ofl ^ 

*« =r 4nfl D}iaf °l**Rr 1^1 #*1* H^H^l^Ei 7l#4 

<73> n1^ > £ 9 xfl*] 3E. 11* #J15 «H ^4 ^0^1 tcj-s. 4ofl pJ-^H-g. o]-g- 

<74> £ 9 ^ M^o] ^ 2 ^*HH tt}-g. i A] HVnV E^j^ 7 | jftdj H fl 

XI-XI' *i* 44 ^4 HA]^ ^soitf. 

<75> 71^(110) $H ^1 ^AH«q. -g-^Tti 3# 5E^r ^JeL^ SE^r #4 

JUffl ^4 4^4(201)4 SL^ ^^Mw ^"4 #^4(202)* S^Hr Tfl 

4^(121), TflolB sfl = (125) g TflojB ##(123)* i^Rr TlWB «fl*H t§^4 
4 5U4. =LZ\jl, TllolH yfl^i^r 4 #(110) #-^ofl 7)MH*!(121)4 3g^^ 

*I^MI <a 3 =1 ^-f- 444 3 "3*- 4 -¥-3.^4 o]7>«>^ ^ 

(131)* if-*V4. ^^-(131)^ ^ ^^-(190)4 ^71-g- 
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£#31 Bfl€ (177)4 *§^sH s\-±$\ *J=#*l?lfe ^#7l« 

^ #^-(190)4 7lHH*i(121)£l ^*Rr -fi-# -§-^°l 

^ o. ^ -5= ojcf. 

<76> TflolH «fl#(121, 125, 123, 131) ^H^r ^ ^MSi\) ^$)sL °1^# ^o]^ 

;g 140 H TflojH tifl^i(121, 125, 123, 131)* $14. 

<77> 7flolH ^<as]-(140) ^is)- fl-i(hydrogenated amorphous silicon) 

444 «K£3l3. o)^o]# tiV£^1^3ll^(152, 157)o] ^4°1 ^SL^W^Q 
(152, 157) 3Htt <5l(P) 444 JL-^£S H^sH a]^^ ^ 4 

4^. ol ^^(ohmic contact layer) Htt 3^(163, 165, 

167H &4. 

<78> ^J-^ 2flH(163, 165, 167) 3Hfe 31 1 ^*H4 ^^Ml Hf- i&^r ^-4 

2Lfe ^-=-4 ^^"(701)4 44*<h§: ^-f-nl^- SE^ ^^Itet ^> 

^"4 ^4(702)* i^sRr u fl^°l ^4<3 &4. 3l°14 Hfl#£ «o V ^ 

ilsL ^4<H ^l^Bi^(171), HM&|A](171)4 W o^sh 4-^3.-^44 

3SH£ W^tt cflolEi 2flj^(179), =L^JL dlolE^(171)oll 44 

H^4^£l4 ±+ #q-(173)-<13. dH4^-r-# £^-4, St! HH^-id^ 

(171, 179, 173)4 &-£-4 Tfl °1B #^-(123) 44 H^liB^ 31^ 

(CH1 tfl^H #^"(173)4 alcfl^H 4*l*Hf- 44 h 314 ^4 4 £L2fl°l #^-(175) 

4 #^"(131) 4°H 44*>:n. 9X^ -fr4 <%#4-§- £#31 3flli(i77)i i^-W. 

-^4 #^-(131)* ^44 ^-f -fM ^#4-8- £#31 2fl^i(i77) £*V 
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&fe4. <^7H, afll ^H14 ^<£f>}7\} *>J^4(701)4 7\^A^ -¥-^ #^4(702) 

<79> 4*2(163, 165, 167)^ n *>Jf4 «KE.*ll#3fl 1^(152, 157)4 zl c-fl 

44 «fl -id (171, 177, 173, 175, 179)4 ^HM ^rfe ^H-8r «H , *IM4 

4^(171, 177, 173, 175, 179)4 44*1 ^^fl* 7>44 . ^, ^o]e)^ ^4 

# 34)^(163)^r cflolE^^-(171, 179, 173)4 ^4^, H.efl9j f>?>^ 4^ 

(165)£ = 3l«?l 4^(175)4 ^^H, -fi-4 4^(167)^ -fr4 ^r47l 

-g- si44 4^(177)4 ^°i44. 

<80> ^g, tiV£^^3flli(152, 157)£r 44 H$4^44 *fl\i^-(C)» 444^ 3)°14 

4^(171, 177, 173, 175, 179) ^ 4D"S 41^1(163, 165, 167)4 ^tl: 2-°<M: 

*>J1 $14. ^43 -ft-4 ^4-g- «V£4#4€( 157)4 -fi-4 ^^7l-§- 51*1*11 

^€(177) ^ -8-4 ^r44-g- 4H(167)£- SL^ol^n]:, wVnv BM^-g- 

^514^44(152)^ 4^ ^ 4^4 444 -¥-^-4 44 4 =-4. ^r, 

M>4 H 314^44 4\i- ! f(CH4 HM^-S^Cm, 179, 173), 4«1 ±^ 44(173)4 
H.eflo] ^^(175)^1 £-^44 ^Jl 3144^ ^7_>#(163)4 ^314 44-§- 4 
4(165)51 £-e)5l4 9l°-A, 44 B^liEli ^£^1^^(152)^- 43HM §444 

&jl 44 B*$4^44 *im* ^^t!:4. 

<8i> 4^(171, 177, 173, 175, 179) SH^b ^1 ^444 -fr?l ^ 

si^r Jf7l 44 4^44 ^3i4(i80)ol i^34 &4. 

<82> t±jL4(180)£- ^ell°J 4^(175), 3143 sll = (179) £ -R-4 #47l-g- 5144 4^ 

(177)* =e14^ ^^(185, 189, 187)* 7\x]3- 5^4 , 21 tb ^1°1B ^914(140) 
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4 TflojB 3xfl = (i25)# = ^(182)* 7}t)JL <>H , *fll 

<^1^ ^-^^l-Tfl ^(182, 187, 185, 189 ) 2.^ -R-*l ^^7l-§- 5flli(177), 

Tfloje 4^(125)= 31 °1 #^-(175), $}o]t\ sfl;EL(179), ^1 IZO^ ^ ^<h8: 7> 

*lfe ^^"(201, 701)o] c^q.^ ^a^o} $Jcf. 

<83> Ji nV( 180) ^ B^^l^BlS^-Ei 2|-# ^> ^-Tfl 

^^l^ 5Mi ^(190)°1 £14. ^ #^-(190)£r ITOOndium tin 

oxide) iE^ IZOCindium tin oxide) Jfg^ #^5. , ^ 

(185)^: ^^"(175)4 $.7]^ iLS -tiM ^iHr 

4. *d^(190)^ 21*1 ^l^m 7]]olB^(121) ^ c-]lolE^(171)3il- f^s^ 7fl^- 

^ il^-M-, f^5l*l ^cf. SL*1 ^ ^(190)£r 3# ^(187) 

^ -f-^ ^^7l-§- 51*1*11 4^(177)^ 51*1*11 2)1^(177) AS. sH v ^1 

it 3^4. tb^, 7fl°lH sfl^(i25) ^ ciHEi sflH(179) ^<H1tt ^(182, 
189)^ ^^5]fe TlMB sfl^(92) ^ 15 $]o)t] 3fl^(97)7> 

5)1^(125, 179)$}- 5>l^f 5]S ^l^ ^3H3# J±#*1-J1 

^^^ojrf. <^7H;e ( ^."0^ IZ0^-(190, 92, 97)^: ^^.7}-^ 
(177), Tfl o]e 3flj= (125)= 51)^1 ^^"(175), cflol&| 3flH.(179), IZO^ ^ 7] 

^b|(201, 701)^1- ojq. 
<84> a}7HH^ s}-^ ^(190)^ Jf-^ IZ0» 51*1^ 

(polymer) ^S. 5fl.o ^ , ^ ^ 3.^3 ;go. 1-^*1 

£^ tit A>-g-^H£ ^«j-^|-cf. 
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<85> ^e]^, £9^1 5L 11^ 7}*l^r ^l-§- 44 ^ 3] 

©1 4*fl 4i3t °l-§-*M ^*Hr tfl*H ^M14?fl £ 9 ifl*l £ 114 

£ 12a vfl^l S. 18c* 4^4°} ii^MS. tt4. 

<86> ^ f £ 12a tfl4 12c^l 44 ^-ol ; IZ04 3# 

# 7Hfe a# iE^cr o^o^ 4^4(201)4 ^714 

# 7>*]^ 4^*1^ Sfe 4-^1 ^ 4^" 2 at*4 Nd* ^44tt Al-Nd 4^ 

o. o]-g-*}o} 4^4(202)^ +v\ (sputtering)^ 3^4 *fll 4^ 

3» °]-g-4 4^1 ^4 f^AS 71^(110) n°]^(l21), TflojE sfl = (125), Tfl 

°1H *I4(123) ^ ^^-(131)^ £t5fe TflolH tifl^l-i: ^44- 

o^HJE, o]^:ofl ^5]^ IZ044 4 J i L 4(20lH ^#£l£4 4^4(201)°! 4 

^4(202)2] wvo.S M-^-S^- afll ^H4 ^4?fl 3flE^tr4. 
<87> cf^-, £ 13a 31 13b^l H*14 44 40] , ^sj- fl-^LS. °l^o^ TflojH ^<£4 

(140), 451^(150), ^4#(1690)# 44 714 #4^* <>l-§-4^ 44 1,500 A vfl 
*1 5,000 A, 500 A 2,000 A, 1400 A vfl*] 600 A^ ^44^-, o) 

O] ^Al Alz^-o] y^^S. 500A^1*>^ ?f-V))3, ^«-n|(701)^- 3f^>JI ZL ^-JjL 

*1*14^ 7>4£r 4^*14 2^ 4^*1 IT ^^5. ol^^l 4^4(702)-^ 3#*H 
£4*HfKl70)# 1,500 A ifl^l 3,000 A^l ^MIS ^44 4^§- ^- 444(210)^ 
1 p 2 ym^ n^l^. -£^44. 

<88> zl *fl2 4i3t -f^H 444(210H] 24t ^ 444^ £ 14b 3l 

14c^l ^1*1 44 4°1, 444 ^(212, 214)^ ^44. °H , 444 ^(112, 
114) f^H 44 B^^l^E^ ^^«-(C), ^ 4^(173)4 ^-sllo] #^(175) 4<=>1 
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°H 41*1$ *U J f-*(214)^r cllojEi tifl^^-(A), ^ cflolE] tifl^(171, 177, 173, 175, 
179W ^€ ^-Sr^l 3l*l*> ^12 ^(212)^.4 *M|7> ^Tfl *H , 7^ ^ 

(B)3 2.^- ^T^tf. o] nfl, *fl\MKCH ##^(214)^ ^7114 

c-flolE^ nfl^JfCAW ^> oi^ #W(212)^ ^MI3 ^1 <^ 

*3 437)1 S>3, afll ^-£(214)3 *M|» *tf2 ^(212)^ ^-^3] 

1/2 ol*>S. ?H ti>^^, 4,000 A °]f*°l #4. 

* ^^}7^ *Ff^# A>^-tb4. 
<90> Ojufl, ^ A\o)6\] o]*)^- z|)E^ # 3Lo)^\. sfllf} A}o)«) ^ ^<2} ^ ^ 

^ 4iat ^ s^^>7i $l*H 4^ 7H^ «>nv^- oi-g-s> 

£*fl5}*l ^ ^f^M tfal, 37fl £4« ^ ^^1 #3 SA>El^l & 

^iH} ##*M ^ <r 91^. }r.% X\7^ ^711 ^ 2.^ 
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<92> o]^ o£o_ -^o) 4#4( 2 14)£r ^€S.^-7> 7}^ °l^-4^ #%T$-§r 

o)^t\jL «H £#*1 ^ ^ go] ^44 ^ ^£<L3. 4 

^fH^l 4i3S 4-§- ^#*Ka. 3#^M?1 #^44 ^fe 

Jf^-JLS 4#^3] c^tL-g. ^-o_^*) 5^4. 

<93> o)o] t 4^4 3flli(214) ^ *Hf4 «H&, ^ £#4 #(170), ###(160) ^ 

4«-4 4§oi zLtfls. 4°} £U, *H^-¥-(CW*r £:£*11## 5tM°> «H, 
^(BWfe- 37fl #(170, 160, 150) ©1 SL^f- 7fl°lH ^^^(140)^1 = &|4 

< 94 > £*) f £ i 5a ^ 15b ofl 5.4^- 34^, 714 ^^-(B)Sl 5£tt 5^1# 

(170)-i- *U ^^H14 ^4 ^c_sL ^^-(701)^ $q 4^5. 4^M 
3flH(214, 212)2} *HMH £3 1^3 ^E-l^^jl, 4^-4(702)^ Hl^-MH 

44 44.03. ^4^*H ^^(701)^1 7>^-42l ^^-(702) =^4^ 

4 =L ###(50)^" ^#4?14. °1 51^1#(170)^ 

H 444 44(212, 214)£- 4^1 ^£1*1 ^ S4*HH *3*Rr #4. 
<95> 01^4 4^, £ 15a ^ £ 15b<>ll M-^-^ 3*1^, *fl^(C) ^ ^}o]z] afl^^B) 

^1 5L4*)1#, ^ ^/J=3l<?i-g- £#31 3fl^(178)4 -6-^1 ^#7l-g- 51^4 4^(177)^ 
ol 4ji 714 ^(B)^l 5L4*ll#(170)^ ^171514 3- *Pf^ #4#(160H 
44. olnfl u-o. 2flii(i78, 177)£ 4ii ^ :ELsfl°l #4(173, 175H £-513*1 

<&IL <£^.S\°] #^§r ^1^1^ tiHEl tifl^dCm, 177, 173, 175, 179)^1 *§$\A § 
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<H<5>tK o}7H, ^-fr ^-g-€ ^€(212, 214)51 <Hi=. ~*\] 

< 96 > ol^ ; je 16a ^ 16b<^l S^lt!: , 7lE)- -^(B)^ ^?i#(160) ^ 

n <5>Jf <2] aVT^j^Qso)^ ^(214)4 &q *]zj- ^*£<LS. ^Alofl 

^TltVcf. o] nflo] Aiz]-^ 5fl^(212, 214)4 ^##(160) ^ *K£3lfKl50) C£ 

5L*fl#4 ^ 7^ ^^-)ol ^Al^l TllolB ^<g^(140)^r 

aiz^£]x1 S^r MSMH ^*H 6 > *>^, #W *fl€(212, 214)4 ^£^1#(150) 

<97> <*) 7 H, t=;£^(170)£| ^W-nV( 701)5I ). ^ Sj.wo] ###(160)4 *KE*11 #( 150)£: 

, =m*} ^£ 

<98> ^-«.^-(702)# ^ ^^>JL ^^(701)* ^ ^4*H, ^ *}zMr i f 

£ <£^o. S #*3*Hr 3-f*l|*r 5fl€(212, 214)^1 Ir^Tfl SH ol^M 3flE^ ^ 

^a^Ml ^ ®9X$=V], £ ^HH*14 ^^ v (702)^ 

^£.3. ^l*Js>Jl *}-^(701)£- ^^S. ^^^^ ^^o] s.cc^ 3}^ Hj- 

*i*h oi^M ^shmr ^ 

<99> ol^Tfl £ 16a ^ 16b^l q-E}^ tiV4 ^o], ^^^-(C)S] ^11 « £.(114)0) 

7]s)o] ^ /ELZ] ]o]^ £^^1 3fl^(i78)ol R^M-JL, 7lEf ^f^(B)^ #^(16) ^ «V 
51*fl§Kl50H *fl7l£H zl tIHH ;§<g°Kl40H tb^, HH^I WflA} 

^f(A)^ *ll2 4^(212) ^A] Aiz^xn j- ^7} gH^. att, °1 #3HH tiJr£^l# 
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31111(152, 157) <>1 €^€4. £^ ^-S. 1684 167^: AA ±^/^%}9l-%- sfl€ 
(178) SHfSj ^?># 5fl€4 ^€(177) 3fl^ 7> 

<ioo> ojo^ ofl ^(ashing)* sfl^CO^ 4i^AE= 3] <?!-§- 3E.*1*I1 ifl€(178) 

^> ^1^7l« *fl7R>4. 

<ioi> 4^-, S. 17a ^ 17b<Hl E-A]^ w><2}- £o] *fl^(C)3 ^/-E. 31 sfl€ 

(178) 5? 4^/1=31 o]-g- ^% 5fl^(l68)-i- ^l7lt!:4. oWItt 

ov^a^ ^ ^/^.eflol-g- JE^l 3^(178)2} #^(702) ^ *V^-^-(701) 5L^f- ^ 
^ ^zvo. s 3flEi^sl-zi, ^/^efl^l-g- ^% 2fl€(168)£r £^ sflE^^-cf. 

oltrfl^ ^]2|A 711 o]E *3<3^-(140)°l Alz}-^ 8^=r S^i^-S. *|*H «H , >fl2 ^* 
(212)°1 ZL tlM^ tifl^(l71, 177, 173, 175, 179) <>1 & 

<102> ol^Tfl *>^, #^-(173)4 £.*H$! ^(175)°1 g-eJS^Al c-flol^ wfl#(171, 

177, 173, 175, 179)4 =L S>-^ ^^(163, 165, 167)°] $H3€4. 

<ios> oH, *fl2 £-(212)3 ^^tb 44 ^ ^ 

*S*Hr ##u]-oj #W ^ &71 nflg-ofl *flv|«-(C) ^/=efl^l-g- JE^l 

(178) ^Hf 4(702)* ^4 44— ^ 4^4(701)* *ll 7l*>7l *H °1 

JfLo^^ ^o] ti j-^i5}4. o^H, 4^4(701)* 7i4 44^-S ^*$f>}^ 
4-^4(701) £4 44a1 n 2fl^(l68) *Ht# d l 44 44 

s.^ol ^^>Al7m 53 # 4*147l 4*fl 4^4(701)* ^ 44°-5. *ll7i*V4. 
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<104> c»l<4 ^-o] ?;\d\ cflolE^ «H^d(171, 177, 173, 175, 179)* S. 18a ^ 

18b<Hl y>sf ^ol fl-^l- CVD y ^ £-5. 250-1500 °C >3$HH ^*}7]^ ^ 

W ^o) 431^1^1 1-^* HlsWt} a -Si:C:0 ^ 
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* l^tb^. °H, *fl3 °l-§-*><*l ^^-(180)^- t!H;e ^<^BV(140)4 ^1 

*14*H ^efl^l ^(175), TflojE 3fl = (i25), cflolEi 2fl:EL(179) ^ -fr^l ^#7l-§- £ 
#31 2flH(177)^ *Hf^(201, 701)* ^L^fe ^(185, 187, 189, 182)* 

oH^lH, *fll ^Hl^ %-<£i5}7\) ^(185, 187, 189, 182HH jELefl 

91 #^-(175), TflojE 2fl = (125), 3HEi sfl£(179) ^ ##7l-§- £#31 31€(177) 

Si SH^(201, 701) °i^-7\ HSji-l-S^- °lr ^ 3U ^HHH 

wl-sf ^-ol ^JRt-oiH ^ #*j-* *!3* ^cfl^>ji ^ 

<ios> pMivo S( c 9 vfl^l £ liofl J£Al^l ti}<2}- ^-ol, *fli ^aH1<4 

1500 A i~H*l 500 A ^^1^1 IZ0#* i^E^ 0.5. ^^-JL 3H 4^31 a>-§-^- 
^ Alz}- ^^5. sflE^H ^-31<?1 #^"(175) ^ -fM ^#7l-g- £#31 sfl^ 

(177)4 ^ #^"(190), TflolH 5flH(i25)4 ^1^1 ^-S ?1HB ^ = (92) ^ 

C-flolE^ 3fl = (179)2l- ^.S 3HEi 3fl£(97)l- ^^^4. IZ01- BflEl^^>7l 

^^£r H-g-(Cr)3] ^n}-* ^^Kr^l A}-g-^ Hi- ^^* *}-8-*Hr3), ol^ 01 
^lw-i: ^^1*1 &<>} fflolE-l tifl^i ^ TllolH tiflAjo] ^-AlSl^ ^J* ^}^r T 91 

o.^ f Aizl-oflo.^. ( HN0 3 /(NH 4 ) 2 Ce(N0 3 )6/H 2 0) ^-* * *r 5a4- 
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<ioe> ole^V ^S>) A ] 2 ^)°\]«\]*\^ ->£a}6\]6\} 4a JL^ 1 ?]- «fl 

4i (171, 177, 173, 175, 179)4 ZL 5^0] 3fl€(163, 165, 167) ^ 

ti>£^1^3)l^(l52, 157)^ *>44 4^Ht °l-g-*H ^^^>J1 °1 4^°1H di^ ^ 

(173)4 ^i^-(175)ol £-B^H ^ $14. 

[^4 Jl41 

<107> ^-ol ( ^ofl rcj-eig Hfl^^ IZ044 4lM ^ £^14* ^-4M"£ 

&4. s*v, 44^4 ihm^ £#*h=- s^^-a- «n 

^^.2-5.4 cfl^ J1^14 s.^ ^ 0.4. Hth 4*1) 4i 

3.4 ^°IH tifl^-g- £*144 £4 44°-5. sflE^^-o.^*) ^ ^ 

^4H- ^ &4. 
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^•71 *>^BV^ ^ofl S^^M IH^Itj- S ^ IH^Itet t^AS o^o^ ol 

^"71 ^^Hl ^-f-^] izos. $^£|<H sl^ f -8-71 ^3-§- -8-7] Bfl^d 

3 ^71 5£fe 

[3^8- 2] 

^71 *H^K8r afo S ol-o^^l tifl/Ho^ 
[$^* 3] 

7l« $H ^£)<H 9l$r TflolB^, #7] 7flolB^4 ^olB 
^7j TflolB #Jf«fl ^ SKE^f-, 
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#7l <LV;e*|1^ 71MB ^ej- #^<*fl Xi^, #7l TlMB^ H 

xHf^ C-HolE^, #7l C-flolE^^ o^^M 5£^r ^ 3^, #7l ^5) 

-8-71 il D -[ #-^1 IZOS $1°^, #7l ^ ^-§: ^f-SH 

#7l TflojH Wfl*} 5E^r #7l ^o]Ei UflAl4 ^SM 5£*r 

-I- if-*Rr ^ H^^l^Bi c^eflo] 71^1 floj^, 

#71 7flo]E tiflAl #71 tin El BflA]£ £Al Alz^-Ol 7 >^t!" ^ = 

°1M^ 9X°-*1 ^^1^°1 #71 ^Hf^V #^-o|l fl*]*Kr #^-^ S#*H, #71 
3<HJE #7l ^-g- -f-^H #71 #^ #£.3. = #71 *B^4 

4] 

#71 *H?-^£- 3.^ ±3- o]^o]^ ol^ «VnV ^ efl o] 7^. 

[^T 1 * 5] 

#71 SHf^S] ^1^ 500A ^1» 7^1^ *q-^ H^^I^Ei oleflol 7l#. 
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^ TflolB = # 

#7l #7l 3=31°} *H- f ^-71 711 olH ^ 5£fe #71 C-flojE^ afl^l- 

3=e1vfl^ afli ifl*l *fl 3 i**H, 

#71 #71 afll vfl^l ^3 ^ ^7) H3l°l ^7} Tfl 

°lH 311= ^ #71 t-11 ol B\ 3fl^5tf Zj-Z}- oil 51^ £-2z Tfl <>1 H 

^.S cflolEl 3fl = » i*NrRr ^ B^*1^3 oleflol 7^. 

[37* 7] 

*H3*<HH, 

#71 * =sll<a ^ AVol^ ^JjL-J. *fli2]^- AJ.7I #7] cflolE-1 

[37* 8] 

^cg 7]^. c^ofl ^^51<H $X5= TllolB^d, #7l TllolH^^ TfMH 

#^r, #71 TllolH^^l 5U*r TllolH 3flH« i**Rr tIHB ^*Hr 

#31, 

#71 TllolH Bfl^i* g^r 711 olH ^^M; ^*Kr ^1, 
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#7l 7)]o]B *i<&^ #-^1 «K£*ll# ^*Rr £31, 

#7l 7\}°}B#3\- Mx}z>}<$ ^SL3- ^H^, #7l dlolEi^4 

9X$= ±^ SH", #7] ii 3^4 *H^Hr ^1)91 ^ ^ #7l 31 

#7l tiV£*ll# &°-°l #7l 7flo]H tifl^ #7l 3HEi nfl^f — 

Bi^fl^ 3# 7}^ SLJL ^M: ^*Rr #741, 

#7l #^ofl IZ0» 3#*>JL ^-g- -f-^H #71 711 

olB tifl^l S^r #71 cilolEi «fl*i4 ^*}tt ^7^1 

1- 3LW^ *m H^^l^Bi Oleflol 71^ ^ 

#71 TllolH tifl^l SEtt #71 C-flolEl yfl^^ ^ ^o] 7}^ 5^ 

W^llff- HL^ t^^-S ol=-ol^l ^Jfrt^. ^3)3. ^f^-jn. 3fl 

E^^H ^*Rr W H^^l^Ei o]z])o} 71 ^ ^12: 
9] 

*I18%MH , 

#71 TflolH yfl^ ^ ^V 7 1 cilolEi tifl^ sfl^^- c>l-g-^ A>^] Al 

zl- ^iis ol-ol^H, s£ 7 ) #^£r &q ^^K^, #71 ?H 

^Z^S ^14^ ^ H?S^liBl ol5ll°l 7l^ *fl2: w o >^. 
10] 
^I9^°fl7.1, 

#71 3f IS. ^ H^H^l^El <H 511 °1 71^ *1l2: y <^. 
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#7l *M|fe 500 A ol*}3. ^*Rr *m B€*l^ <H3H ^12: 
[^t 1 * 12] 

#71 *KSL*fl^ #71 tflolE^ tifl^i A>ololl 3(1^ ^#§>^ #7fl-I- 

13] 

#71 C-flojE^ tifl^4 #71 #^)%- Kfl^fr ^VM-^1 4^ °l-g-^r 

**H ^^H, #71 #71 ^ £ ^-efl°J ^ 

3 *1 *f|i ¥*ll«- 7H^ afll ^4 #71 ^1 ^iU} ^£ ^11- 7} 
*lfe *ll2 £ #71 ^1 ^--g-iLt} ^ ^l-& 7>^1^ *fl3 -f^g; if-SRr ^ H 

5^1^ 7l^Sl ^12 

14] 

#7l sfl^^: *VM-si P}iaf a}-§-*H je*1 #*l-g- b 

$*1^ 7l^ tJ-fJ. 
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15] 

*0141MH, 

#7l X}o}B #7l *KE*ll# 3flH, #7l n# £ #7l cflojEi afl^ 

#7l TflolB *i<£^, £ #7l #7l *M|3. 

#7l #^^ #^1 £3L*Kr #31, 

#7l ##^-8: 1*#«H #7l ^12 ^-£<>1 #71 C-flolB] tifl^^ #Jfofl ^*l*l-£^- 
#7l ##<3| Bfl^ ^*Rr #31, 

#71 *||3 #7l #-^ g #7l *H^4 Zl *hm £ #51*11 

#, #71 afll ^-§4 ZL 0>2flol ^V«n| ^ ^ ^nV^ #7] ZL^JL # 

71 2112 ^ T^l* #71 * #71 #^, #71 #71 

#5L^iLS o^o^ ^. 7] yfl ^ > ^-71 sfl^, #71 #51*11 f^l^ 

^#*Rr #31, 

#71 sflBl^ *fl?1*Rr #31 
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^^-a- ^s^i ^71 ^i^i^o.jL 01-^^1 A o v7i ^-a- ^ *m 

^"71 *fll ^ o}Eflo] ^.7] *]4*H ^7l 3fllg# ^*Rr #31 

17] 

A o V 7l ^Z^Kr #31^ #71 SH^-fr ^Z}-^ CJ^ A>olofl ^-71 ^)2 ^~ 

-g-# ^T^Rr ^ H 3**1^3 el] ol 7j^ ^ . 
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